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EFFECTS OF EXPOSURE TO LOW LEVELS OF IONIZING RADIATION
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FIGURE 3-7   Effects of vitamin A analogues, selenium, vitamin E, 3-amino-benzamide,
and TPA, at 4 Gy and TS (thyroid hormone) at 3 Gy on radiation transformation (Ha87a).

gene family but which cause transformation in the NIH 3T3 cell transfec-
tion assay system (Bo87, Ja88). The activation of myc has been shown to
occur by amplification, translocation, and internal rearrangements.

Although there is evidence for some specificity in the pattern of onco-
gene alterations that is produced by a given carcinogen, it is still not possible
on the basis of an oncogene "signature" to determine the cause of a given
tumor, that is, whether the tumor was caused by radiation or some other
carcinogen.

The stage at which a given oncogene is activated in the carcinogenic
process also remains to be determined. While in some instances activation
may occur as a late step in carcinogenesis (Su83, Su84, Ru84), evidence
implies that in other instances it may occur early (Ba87, BaSTb). It is note-
worthy that protooncogene loci are involved hi the specific chromosomal
changes that are associated with certain types of cancer (Ha87a, Ro84).
This implies that such alterations of protooncogene structure or function
play a causal role in the occurrence of those types of cancer. It is not
known, however, whether the changes are early or late events in the origin
of the neoplasms (LiSOa, Fi81).